Abstract-An increase of intracellular cyclic AMP levels induced by l-isoprenaline (1-Iso) was significantly depressed in coexistence with BuTMA or histamine, but not with KCI or BaCl2. An analysis of steady state data for d,l-[3H]-isoprenaline binding to single cells of taenia from guinea pig caecum in the presence of histamine or KC1 by Scatchard plots was performed.
Negatively cooperative interactions for several hormones have been hypothesized to occur between receptor sites. There is evidence for negatively cooperative interactions between /3-adrenoceptor sites of frog erythrocytes (1). Takayanagi et al. (2) reported the possibility that 1-isoprenaline (1-Iso) does not interact with the j3-adrenoceptors in the taenia caecum of guinea pig contracted by a high concentration of a cholinergic stimulant, butyltrimethylammonium bromide (BuTMA). These same findings also suggest that activation of certain drug-receptors may influence an interaction of 1-Iso with the (3-adrenoceptors. To study interactions between the (1-adrenoceptors and other drug receptors, we tested the effects of some smooth muscle stimulants on the interaction of I-Iso with the ~3-adrenoceptors in the taenia caecum of guinea pig. The preliminary account of this study was presented at the symposium on "drug-receptors in membranes" in the 51st annual meeting of Japanese Pharmacological Society (3).
MATERIALS AND METHODS

Estimation of cyclic AMP levels:
Two pieces of taenia were removed from one caecurn and suspended in 2 similar 40 ml baths filled with Cal--free solution omitted Ca2+ from normal Locke-Ringer solution kept at 37'C and bubbled with air. Bath fluid was changed 
RESULTS
Changes of intracellular cyclic AMP levels: When the taenia muscle is contracted by stimulants, intracellular Ca2+ contents are increased (7). This increase of intracellular Ca2+ contents affects adenylate cyclase and phosphodiesterase activities and may influence cyclic AMP levels (8, 9) . Since in this study the interaction of 1-Iso with (3-adrenoceptors was observed through changes in the levels of cyclic AMP, Ca2+ was omitted from the external solution. After the taenia was incubated in Ca2+-free Locke-Ringer solution for about 60-90 min, histamine 10-s M, BuTMA 3 x 10 M, KCI 100 mM or BaC12 3 mM was applied. The taenia treated by one of stimulants for 25 min was immediately frozen in liquid nitrogen and this preparation served as the control. In the same way, the taenia was treated by one of stimulants for 20 min and subsequently by 1-Iso 5 x l0-q M for 5 min, thereafter the reaction was terminated by using liquid nitrogen. This taenia was used for the test. The taenia incubated by Ca2+-free Locke-Ringer solution did not contract with application of the stimulants. The results of the measurement of cyclic AMP levels in these tissues for the control or the test are shown in Table 1 . The intracellular cyclic AMP levels
were increased approximately 60% by 1-Iso (5 x 10-q M) which was the sufficient concen tration to relax the taenia maximally in normal Locke-Ringer solution in the absence of a stimulant. In the presence of histamine (10-5 M), cyclic AMP levels were increased ap proximately 34%. Thus the increases of cyclic AMP levels by I-Iso in the presence of histamine or BuTMA were significantly inhibited as compared to those in the absence of stimulants, though cyclic AMP levels were significantly increased by I-Iso in the presence of BuTMA. In the presence of KCI (100 mM) or BaC12 (3 mM) cyclic AMP levels were increased approximately 70% or 48% by 1-Iso and these increases were not significantly different from those observed in the absence of stimulants. Furthermore, the intracellular cyclic AMP levels were not significantly affected by these stimulants (Table 1) . These results suggest that the interaction of I-Iso with Q-adrenoceptors may be interfered with by histamine or BuTMA, but not with KCI or BaC12. Two independent stereospecific receptors reportedly bind to intact turkey erythrocytes (13) . The dissociation constants estimated in our study were larger than those reported previously (13) , thus the discrepancy may be due to digestion of the tissues with collagenease 
